Low concentrations of ethanol induce apoptosis in human intestinal cells.
Increased systemic levels of endotoxin have been detected in human alcoholics and are thought to be derived from the gut. Although a 'leaky gut' is considered to be a necessary factor for alcohol-induced endotoxemia followed by chronic liver injury, the effects of low concentrations of ethanol on intestinal epithelial cells have not been fully understood. The aim of this study was to evaluate intestinal epithelial cell death induced by acute, low concentrations of ethanol in an in vitro system. The human intestinal Caco-2 cell line was incubated with 0%, 5%, 10% ethanol for up to 3 h. Phosphatidylserine (PS) externalization, caspase-mediated cytokeratin 18 (CK18) cleavage, and DNA fragmentation were evaluated using flow cytometry. The caspase inhibitor zVAD-fmk was used to test the role of caspases in ethanol-induced cell death. Treatment with 5% and 10% ethanol for 3 h led to a gradual increase in PS externalization. Caspase-mediated CK18 was significantly enhanced as early as 1 h after 10% ethanol incubation, while DNA fragmentation was detected from 2 h onwards. Not only caspase activation but also both PS externalization and DNA fragmentation were completely prevented by pretreatment with the caspase inhibitor. Apoptotic cell death in confluent Caco-2 cells was induced by acute and low concentrations of ethanol. These results suggest that clinically achievable doses of ethanol impair intestinal barrier function by induction of apoptosis in intestinal epithelial cells. This impairment of the barrier function would allow endotoxin to enter the circulation and evoke hepatic inflammation.